Ventral cochlear nucleus neural discharge characteristics in the absence of outer hair cells.
The role of the cochlear outer hair cell (OHC) in auditory processing remains poorly understood. The OHCs possess an independent afferent innervation which constitutes 5-10% of cochlear afferent neurons and which appears to project to the cochlear nucleus (CN). Whether the OHCs contribute to the processing of auditory signals in the CN has not been determined. To address this question, kanamycin ototoxicity was used to produce selective OHC loss while leaving the inner hair cell (IHC) population largely intact, in the basal portion of the cochlea of chinchillas. Single unit responses were then recorded in the ventral cochlear nucleus (VCN), and compared to responses in untreated subjects. Many of the changes observed in VCN neural responses reflected changes which have previously been reported in the VIIIth nerve. However, frequency tuning curve tip segments which were normal in both bandwidth and length were observed in approximately 22% of the units associated with regions of complete OHC loss and preservation of IHCs. This has not been reported in previous OHC lesion studies. Also, first spike latency was found to be significantly lengthened for units associated with the OHC free regions. Those features of VCN neural responses which first arise within the CN, such as non-primary-like post-stimulus-time histogram response patterns, were unaffected by OHC loss. These results suggest that afferent fibers associated with OHCs do not play a major role in signal processing in the VCN.